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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topograhic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
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ABSTRACT 

Totem  Dam:  NDI  I.D.  No.  PA-00042 


Owner:  Colin  M.  Townsend 

State  Located:  Pennsylvania  (PennDER  I.D.  No.  8-8) 

County  Located:  Bradford 

Stream:  Camps  Creek 

Inspection  Date:  24  April  1980 


GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 


Based  on  a  visual  inspection,  operational  history,  and 
hydrologic  and  hydraulic  analysis,  the  dam  is  considered  to 
be  in  fair  condition. 


The  size  classification  of  the  facility  is  small  and  its 
hazard  classification  is  considered  to  be  high.  In  accor¬ 
dance  with  the  recommended  guidelines,  the  Spillway  Design 
Flood  (SDF)  for  the  facility  ranges  between  the  1/2 -PMF 
(Probable  Maximum  Flood)  and  the  PMF.  Due  to  the  high 
potential  for  damage  to  downstream  structures  and  loss  of 
life  that  could  be  associated  with  a  sudden  embankment 
breach,  the  SDF  is  considered  to  be  the  PMF.  Results  of  the 
hydrologic  and  hydraulic  analysis  indicate  the  facility  will 
pass  and/or  store  only  two  percent  of  the  PMF  prior  to 
embankment  overtopping. 

The  embankment  has,  in  fact,  been  overtopped  at  least  three 
times  in  the  past  decade.  However,  due  to  its  unusual  con¬ 
figuration,  damage  has  been  limited  to  scouring  of  the  em¬ 
bankment  and  downstream  roadway.  Breach  analyses  performed 
in  this  study  indicate  that  there  are  conditions  for  floods 
of  less  than  1/2-PMF  magnitude  during  which  the  embankment 
could  possibly  fail  and  result  in  an  increased  potential  for 
damage  and  loss  of  life  downstream.  Thus,  the  spillway 
system  is  considered  to  be  seriously  inadequate  and  the 
facility  unsafe,  non-emergency.  _ 

It  is  recommended  that  the  owne^\mmedi ately : 


a.  Develop  a  formal  emergency  warning  system  for  the 
notification  of  downstream  residents  in  the  event  hazardous 
conditions  develop.  Included  in  the  plan  should  be  provi¬ 
sions  for  around-the-clock  surveillance  of  the  facility 
during  periods  of  unusually  heavy  precipitation. 

b.  Have  the  facility  evaluated  by  a  registered  pro¬ 
fessional  engineer  experienced  in  the  hydraulics  and  hydro¬ 
logy  of  dams  to  further  assess  the  adequacy  of  the  spillway 
and  take  remedial  measures  deemed  necessary  to  make  the 
facility  hydraulically  adequate. 

c.  Repair  concrete  deterioration  wherever  necessary 
including  along  the  crest  and  downstream  spillway  face. 

d.  Check  the  present  operability  of  the  outlet  conduit 
control  valve  and  initiate  repairs,  if  necessary.  In  addition 
the  conduit  should  be  operated  on  at  least  an  annual  basis 
and  preventive  maintenance  performed  concurrently, 

e.  Formalize  manuals  of  operation  and  maintenance  to 
ensure  proper  future  care  of  the  facility. 

GAI  Consultants,  Inc. 

eO  V  va.'A  f  Y\  *  1  U  n  «.  C  t.> — ^  , 

Bernard  M.  Mihal'cin,  P.E.. 


Approved  by: 


JAMES  W.  PECK 

Colonel,  Corps  of  Engineers 
District  Engineer 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
TOTEM  DAM 

NDI#  PA-00042,  PENNDER#  8-8 
SECTION  1 

GENERAL  INFORMATION 


1.0  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  program  of  inspection  of  dams  throughout  the 
United  States. 


1.1  Purpose . 

The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 


1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Totem  Dam  is  a  very  old 
structure  of  unusual  configuration.  Limited  data  indicate 
that  the  embankment  is  an  earth- rockf ill  type  structure, 
curved  in  plan,  with  a  concrete,  upstream  wall  providing 
slope  protection  and  a  concrete  capped  crest  (see  Overview 
Photograph) .  The  structure  is  approximately  12  feet  high 
and  151  feet  long,  including  spillway.  The  spillway  weir  is 
a  small,  uncontrolled,  semi-circular,  concrete  channel 
located  near  the  center  of  the  embankment.  Flow  over  the 
weir  enters  a  rock  lined  discharge  channel  and  is  directed 
through  a  5-foot  diameter  culvert  under  the  roadway  im¬ 
mediately  downstream  which  eventually  buttresses  or  forms 
the  downstream  embankment  slope.  Facilities  for  reservoir 
drawdown  are  provided  via  an  18-inch  diameter  outlet  conduit 
with  inlet  located  along  the  upstream  embankment  face  and 
discharge  outlet  located  at  the  lower  left  spillway  channel 
sidewall.  Flow  through  the  pipe  is  regulated  by  means  of  an 
18-inch  diameter  slide  gate  that  is  manually  operated  from 
atop  the  embankment  crest. 

b.  Location.  Totem  Dam  is  located  on  Camps  Creek  in 
Herrick  Township,  Bradford  County,  Pennsylvania,  3.3  miles 
upstream  of  the  community  of  Camp town,  Pennsylvania.  The 
dam,  reservoir,  and  watershed  are  contained  within  the 

Le  Raysville  and  Rome,  Pennsylvania,  U.S.G.S.  7.5  minute 
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topographic  quadrangles  (see  Figure  1,  Appendix  E).  The 
coordinates  of  the  dam  are  N41°  45.6'  and  W76°  14.6'. 

c.  Size  Classification.  Small  (12  feet  high,  132 
acre-feet  storage  capacity  at  top  of  dam). 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 

e.  Owner.  Colin  M.  Townsend 

Box  107 

Camptown,  Pennsylvania  18815 

f.  Purpose.  Private  recreation. 

g.  Historical  Data.  Available  information  contained 
in  PennDER  files  concerning  Totem  Dam  dates  back  to  1919. 

At  that  time,  the  structure  was  referred  to  as  an  "old  dam" 
owned  by  William  Camp  of  the  nearby  community  of  Rummisfield, 
Pennsylvania,  and  was  appropriately  called  Camp  Dam.  Infor¬ 
mation  is  sketchy;  however,  correspondence  indicates  that 
the  facility  was  owned  for  at  least  a  decade  by  members  of 
the  Connell  family  from  Pottsville  and  Herrickville, 
Pennsylvania.  In  1958,  the  facility  was  acquired  from  Mary 
T.  Connell  by  an  investment  group  from  Towanda,  Pennsylvania 
consisting  of  Donald  Rueter,  Morton  Kalin,  James  R.  Strong, 
and  A.  B.  Duvall  who  planned  to  develop  the  area  around  the 
lake  as  a  real  estate  venture.  Until  this  time,  no  apparent 
modifications  had  ever  been  made  to  the  facility.  The 
investors  proceeded  to  rehabilitate  the  facility  (with 
PennDER  approval),  constructing  the  upstream  concrete  wall 
and  crest  cap  and  installing  the  outlet  conduit.  The  pro¬ 
posed  development  apparently  was  unsuccessful  and  was  sold 
in  its  entirety  in  1966  to  its  present  owner,  Colin  M. 
Townsend,  who  renamed  the  facility  Totem  Lake. 

Correspondence  and  discussions  with  the  present  owner 
indicate  that  the  facility  has  been  overtopped  at  least 
three  times  in  the  last  decade.  A  newspaper  clipping  from 
PennDER  files,  dated  June  1972,  shows  the  facility  being 
overtopped  and  workmen  attempting  to  sandbag  the  crest. 
Photographs  (also  from  PennDER  files),  dated  July  1972, 
indicate  that  extensive  damage  from  erosion  was  suffered  by 
the  paved  roadway  section  at  the  toe  of  the  dam  but  that 
only  minor  damage  occurred  along  the  major  portion  of  the 
embankment. 

The  owner  also  stated  that  the  embankment  overtopped  on 
April  5,  1980,  about  three  weeks  prior  to  the  Phase  I  field 
inspection.  Minor  damage  was  observed  and  apparently  limited 
to  undercutting  of  the  downstream  roadway  culvert  (see 
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Photograph  9 ) . 


1.3  Pertinent  Data. 

a.  Drainage  Area  (square  miles).  1.1. 

b.  Discharge  at  Dam  Site. 

Discharge  Capacity  of  Outlet  Conduit  -  discharge 
curves  are  not  available. 


Discharge  Capacity  of  Spillway 
30  cfs  (see  Appendix  D,  Sheet  8). 

c.  Elevation  (feet  above  mean  sea 

at  Maximum  Pool  Z 

level).  The  fol- 

lowing  elevations  were  obtained  through  : 

field  measurements 

based  on  the  elevation  of  normal  pool  at 

1212.0  feet  (see 

Appendix  D,  Sheets  1  and  2). 

Top  of  Dam 

1213.0  (design) 

1213.3  (field). 

Maximum  Design  Pool 

Not  known. 

Maximum  Pool  of  Record 

1215  (June 

1972?  estimate) 

Normal  Pool 

1212.0 

Spillway  Crest 

1212.0 

Upstream  Inlet  Invert 

1206.0  (design) 

Downstream  Outlet  Invert 

1202.0  (design) 
1204.8  (field). 

Streambed  at  Dam  Centerline 

Not  known. 

Maximum  Tail water 

Not  known. 

d.  Reservoir  Length  (feet). 

Top  of  Dam 

3000 

Normal  Pool 

3000 

e.  Storage  (acre-feet). 

Top  of  Dam 

132 

Normal  Pool 

92 

Design  Surcharge 

Not  known. 

f.  Reservoir  Surface  (acres). 

Top  of  Dam 

36 

Normal  Pool 

34 

Maximum  Design  Pool 

Not  known. 
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Dam. 

Type 

Earth-rockfill . 

Length 

144  feet  (exclud¬ 
ing  spillway). 

Height 

12  feet  (field 
measured; 
embankment 
crest  to  invert 
of  spillway 
channel  at  road 
culvert ) . 

Top  Width 

2  feet. 

Upstream  Slope 

4H:1V  (estimated 
from  Figure  2 ) . 

Downstream  Slope 

10H: IV  (top  of 
dam  to  top  of 
road);  1H:1V 
(top  of  road  to 
stream  invert) . 

Zoning 

Dry  rubble  wall 
with  earth  fill 
on  downstream 
side  and  con¬ 
crete  facing 
(1958)  on  up¬ 
stream  side 
( see  Figure  4 ) . 

Impervious  Core 

None  indicated. 

Cutoff 

None  indicated. 

Grout  Curtain 

None  indicated. 

Diversion  Canal  and 
Regulating  Tunnels. 

None. 

Spillway. 

Type 

Uncontrolled, 
semi-circular, 
concrete  channel. 
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Crest  Elevation 


Crest  Length 

Outlet  Conduit. 

Type 

Length 

Closure  and  Regulating 
Facilities 


Access 


1212.0  feet 
(stop-log  in 
place).  1211.0 
feet  (stop-log 
removed) . 

7.2  feet  (top 
of  semi-circle). 


18-inch  diameter 
concrete  pipe. 

100  feet  (esti¬ 
mated)  . 


Control  is 
provided  by  18- 
inch  diameter 
slide  gate 
mounted  on  the 
upstream  face 
of  the  facing 
wall  and  oper¬ 
ated  from  the 
embankment 
crest. 

The  manual 
operator  is 
easily  acces¬ 
sible  by  foot 
along  the 
embankment 
crest. 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design. 

a.  Design  Data  Availability  and  Sources.  No  formal 
design  reports  or  calculations  are  available  for  any  aspect 
of  this  facility.  Design  drawings  and  specifications  rela¬ 
tive  to  modifications  made  in  1959-1960  are  contained  in 
PennDER  files. 

b.  Design  Features. 

1.  Embankment.  Information  concerning  the 
design,  construction,  and/or  composition  of  this  facility  is 
very  limited.  No  drawings  of  the  embankment  cross-section 
are  available.  Information  gathered  from  the  owner  and 
inferred  from  available  correspondence  indicate  the  embank¬ 
ment  is  an  earth-rockfill  type  structure,  with  earth  com¬ 
prising  the  downstream  portion  and  a  dry  rubble  rock  wall 
the  upstream  portion.  The  concrete  wall  and  crest  cap 
constructed  along  the  curved  embankment  centerline  were 
added  as  a  modification  to  the  original  facility  in  1959 
(see  Figure  2).  There  is  no  indication  that  the  wall  was 
designed  to  serve  any  purpose  other  than  upstream  slope 
protection  (see  Figure  4).  Contours  of  the  reservoir  near 
the  dam  were  apparently  recorded  and  drafted  when  the  reser¬ 
voir  was  drawndown  in  1959  during  rehabilitation.  The 
contours  (shown  on  Figure  2)  imply  that  there  is  a  4H:1V 
slope  upstream  of  the  rubble  wall,  presumably  of  soil,  or 
that  the  reservoir  is  an  incised  natural  lake. 

2 .  Appurtenant  Structures . 

a.  Spillway.  The  spillway  is  a  small, 
uncontrolled,  semicircular,  concrete  channel  located  near 
the  center  of  the  embankment  (see  Figure  2).  The  small 
flows  capable  of  being  discharged  through  the  structure  are 
regulated  by  a  12 -inch  stop-log  that  serves  as  a  small  weir. 
The  discharge  channel  is  constructed  of  concrete  with  hand- 
placed,  unmortared,  rock  sidewalls.  No  spillway  details  are 
available . 


b.  Outlet  Conduit.  The  outlet  conduit 
reportedly  consists  of  an  18-inch  diameter  concrete  pipe. 

The  conduit  was  installed  in  1959-1960,  prior  to  which  there 
was  no  means  for  drawing  down  the  reservoir  other  than  by 
controlled  breaching.  Figures  2  through  4  depict  the  pro¬ 
posed  installation  of  the  conduit;  however,  visual  observa- 
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tions  made  during  the  inspection  indicate  the  drawings  do 
not  represent  as-built  conditions. 

c.  Specific  Design  Data  and  Criteria.  No  design 
data  or  information  relative  to  design  procedures  is  available. 


2.2  Construction  Records. 

No  construction  records  are  available  for  the  facility 
pertaining  to  either  its  original  construction  or  the  modi¬ 
fication  work  performed  in  1959-1960. 


2.3  Operational  Records. 

No  records  of  the  day-to-day  operation  of  the  facility 
are  maintained. 


2.4  Other  Investigations . 

There  are  no  available  records  concerning  formal  stud¬ 
ies  or  investigations  of  Totem  Dam  other  than  several  rou¬ 
tine  state  inspection  reports  contained  in  PennDER  files 
dating  back  to  1915.  Eleven  photographs  dating  to  1919  are 
available  from  PennDER  files  which  provide  some  historical 
insight. 


2.5  Evaluation. 

Available  data  relative  to  Totem  Dam  is  very  limited. 
There  are  no  drawings  available  that  formally  depict  the 
cross-section  and  internal  features  of  the  facility.  Thus, 
an  assessment  of  the  overall  design  or,  moreover,  the  integ¬ 
rity  of  the  structure  during  overtopping  is  highly  specu¬ 
lative.  Outlet  conduit  details  presented  on  available 
drawings  differ  with  field  observed  site  conditions. 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1  Observations . 

a.  General .  The  overall  appearance  of  the  facility 
suggests  the  dam  and  its  appurtenances  are  currently  in  fair 
condition. 

b.  Embankment .  Observations  made  during  the  visual 
inspection  indicate  the  embankment  is  in  good  condition. 

The  most  visually  apparent  deficiency  observed  concerned 
cracking  of  the  upstream  concrete  wall  and  crest  cap.  A  25- 
foot  longitudinal  crack  is  located  several  feet  from  the 
left  abutment  (see  Photograph  3)  while  an  additional  area  of 
broken  concrete  is  located  about  10  feet  from  the  right 
abutment  (see  Photographs  2  and  4).  Minor  cracking  was  also 
observed  along  the  wall  below  the  pool  level  between  the 
spillway  and  right  abutment. 

The  downstream  portion  of  the  embankment  appears  to  be 
comprised  primarily  of  rockfill  covered  with  a  thin  turf 
layer.  The  recent  overtopping  incident  removed  small  patches 
of  the  turf  exposing  the  rock  below.  The  condition  was  par¬ 
ticularly  evident  along  the  areas  adjacent  to  the  spillway 
channel  sidewalls.  The  owner  has  backfilled  these  areas  of 
open  flow  erosion  with  rock  and,  consequently,  the  condition 
is  not  considered  a  major  deficiency. 

c.  Appurtenant  Structures . 

1.  Spillway.  The  visual  inspection  revealed  the 
spillway  is  in  fair  condition.  Cracking  along  its  down¬ 
stream  face  was  observed,  but,  is  not  considered  significant 
at  this  time  ( see  Photograph  5  and  6 ) .  A  crack  observed  at 
the  contact  of  the  spillway  downstream  face  and  discharge 
channel  floor  appeared  to  be  leaking;  however,  it  is  noted 
that  leakage  at  this  contact  area  has  been  consistently 
noted  in  previous  state  inspection  reports  dating  as  far 
back  as  1919.  Outflow  from  the  spillway  is  directed  through 
a  5- foot  diameter  highway  culvert  prior  to  discharging  into 
Camps  Creek  (see  Photographs  6,  9,  and  10).  It  was  noted 
that  the  outlet  endwall  had  been  undercut  and  is  subject  to 
further  erosion. 

2.  Outlet  Conduit.  The  outlet  conduit  is  con¬ 
sidered  to  be  in  fair  condition.  The  conduit  was  not  oper¬ 
ated  in  the  presence  of  the  inspection  team.  Furthermore, 
the  conduit  reportedly  has  never  been  opened  by  the  present 
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owner  who  acquired  the  facility  in  1966.  Consequently,  its 
operability  is  questionable.  The  gate  control  along  the  up¬ 
stream  embankment  face  appears  securely  mounted;  however, 
some  surficial  corrosion  was  observed  (see  Photograph  7). 
Minor  leakage  was  observed  at  the  discharge  end  of  the  con¬ 
duit,  but,  was  not  measurable  (see  Photograph  8).  The  ap¬ 
parent  plan  of  the  outlet  conduit  does  not  conform  to  the 
design  drawings. 

d.  Reservoir  Area.  The  general  area  surrounding  the 
reservoir  is  composed  of  moderate  to  steep  slopes  that  are 
primarily  wooded  ( see  Photograph  1 ) .  The  entire  watershed 
is  about  50  percent  wooded  as  shown  in  Figure  1. 

e.  Downstream  Channel.  The  channel  downstream  of 
Totem  Dam  is  characterized  as  steep  and  narrow  with  steep 
confining  slopes.  The  stream  passes  through  the  community 
of  Camptown,  Pennsylvania  approximately  3.3  miles  down¬ 
stream.  Here  at  least  12  structures,  including  two  churches, 
a  hardware  store,  a  post  office  and  several  homes,  are  lo¬ 
cated  sufficiently  near  the  stream  to  possibly  be  affected 
by  the  high  waters  associated  with  an  embankment  breach.  It 
is  estimated  that  25  to  100  lives  could  be  lost  and  signifi¬ 
cant  economic  damage  incurred  as  the  result  of  an  embankment 
breach. 


3.2  Evaluation. 

The  overall  condition  of  the  facility  is  considered 
fair.  Specific  deficiencies  noted  by  the  inspection  team 
include  concrete  deterioration  associated  with  the  facing 
wall,  crest  cap,  and  downstream  spillway  face;  possible 
leakage  under  the  spillway  slab;  and  a  possibly  inoperable 
outlet  conduit.  Remedial  action  is  recommended  to  rectify 
each  of  the  above  conditions. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Normal  Operating  Procedure. 


Totem  Dam  is  essentially  a  self-regulating  facility. 
Excess  inflow  is  automatically  discharged  through  the  uncon 
trolled  spillway  and  directed  downstream.  The  outlet  con¬ 
duit  is  currently  closed  and  its  operability  questionable. 
No  formal  operating  manual  is  available. 


4.2  Maintenance  of  Dam. 


The  embankment  is  maintained  on  an  unscheduled  and 
informal  basis.  Basic  maintenance  such  as  mowing  the  embank 
ment,  keeping  the  spillway  clear,  and  repairing  minor  flood 
damage  is  performed  by  the  owner  as  needed  at  his  conve¬ 
nience.  No  formal  maintenance  manual  is  available. 


4.3  Maintenance  of  Operating  Facilities. 


The  outlet  conduit  has  not  been  operated  since  the 
present  owner  acquired  the  facility  in  1966.  No  preventive 
maintenance  has  been  performed  on  this  appurtenance  by  the 
present  owner. 


4.4  Warning  System. 

No  formal  warning  system  is  in  effect. 


4.5  Evaluation. 

Routine  maintenance  of  the  facility  appears  adequate; 
however,  restoration  of  the  outlet  conduit  and  repairs  to 
the  concrete  embankment  crest  are  required.  Formal  manuals 
of  maintenance  and  operation  are  also  recommended  to  ensure 
that  all  needed  maintenance  is  identified  and  performed  reg¬ 
ularly.  In  addition,  a  formal  warning  system  for  the  pro¬ 
tection  of  downstream  inhabitants  should  be  developed.  In¬ 
cluded  in  the  plan  should  be  provisions  for  around-the-clock 
surveillance  of  the  facility  during  periods  of  unusually 
heavy  precipitation. 


SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5.1  Design  Data. 

No  formal  design  reports,  calculations,  or  miscel¬ 
laneous  design  data  are  available  for  the  facility. 


5.2  Experience  Data. 

Totem  Dam  has  a  history  of  infrequent  incidents  of 
overtopping.  Within  the  last  10  years  the  facility  has  been 
overtopped  at  least  three  times;  June  1972,  October  1975, 
and  most  recently  on  April  5,  1980  (19  days  prior  to  this 
inspection) . 

The  inspection  team  observed  no  apparent  damage  from 
the  most  recent  incident. 

Photographs  documenting  the  aftermath  of  the  flood  of 
June  1972,  as  well  as  a  newspaper  clipping  showing  the  em¬ 
bankment  being  overtopped,  are  contained  in  PennDER  files. 
Once  again,  apparently  no  significant  damage  to  the  embank¬ 
ment  occurred  although  water  was  unofficially  reported  to  be 
flowing  in  excess  of  two  feet  over  the  embankment  crest. 

The  bituminous  roadway  immediately  below  the  dam  was  par¬ 
tially  washed  out. 

No  other  records  of  past  performance  are  available. 


5.3  Visual  Observations . 

On  the  date  of  the  inspection,  no  conditions  were  ob¬ 
served  that  would  indicate  the  spillway  could  not  function 
satisfactorily  during  a  flood  event,  within  the  limits  of 
its  design  capacity.  Undercutting  of  the  downstream  endwall 
of  the  highway  culvert  was  observed,  indicating  the  poten¬ 
tial  for  erosion  of  the  downstream  area  under  large  flows. 


5.4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  pro¬ 
cedures  and  guidelines  established  by  the  U.  S.  Army,  Corps 
of  Engineers,  Baltimore  District,  for  Phase  I  hydrologic  and 
hydraulic  evaluations.  The  analysis  has  been  performed 
using  a  modified  version  of  the  HEC-1  program  developed  by 


the  U.  S.  Army,  Corps  of  Engineers,  Hydrologic  Engineering 
Center,  Davis,  California.  Analytical  capabilities  of  the 
program  are  briefly  outlined  in  the  preface  contained  in 
Appendix  D. 


5.5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF).  In  accordance  with 
the  procedures  and  guidelines  contained  in  the  National 
Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I  Invest¬ 
igations,  the  Spillway  Design  Flood  (SDF)  for  Totem  Dam 
ranges  between  the  1/2 -PMF  (Probable  Maximum  Flood)  and  the 
PMF.  This  classification  is  based  on  the  relative  size  of 
the  dam  (small),  and  the  potential  hazard  of  dam  failure  to 
downstream  developments  (high).  Due  to  the  high  potential 
for  damage  to  downstream  structures  and  possibly  loss  of 
life,  the  SDF  for  this  facility  is  considered  to  be  the  PMF. 

b.  Results  of  Analysis.  Totem  Dam  was  evaluated 
under  normal  operating  conditions.  That  is,  the  reservoir 
was  initially  at  its  normal  pool  or  spillway  elevation  of 
1212.0  feet,  with  the  spillway  weir  discharging  freely.  The 
outlet  conduit  was  assumed  to  be  non- functional  for  the  pur¬ 
pose  of  analysis,  since  the  flow  capacity  of  the  conduit  is 
not  such  that  it  would  significantly  increase  the  total 
discharge  capabilities  of  the  dam  and  reservoir.  The  spill¬ 
way  consists  of  a  concrete  free  overfall  structure,  with 
discharges  regulated  by  a  wooden  stop-log.  The  spillway 
discharge  is  conveyed  through  the  roadway  embankment  im¬ 
mediately  downstream  of  the  dam  via  a  5- foot  diameter  CMP 
culvert.  All  pertinent  engineering  calculations  relative  to 
the  evaluation  of  Totem  Dam  are  provided  in  Appendix  D. 

Overtopping  analysis  (using  the  Modified  HEC-1  Computer 
Program)  indicated  that  the  discharge/storage  capacity  of 
Totem  Lake  Dam  can  accommodate  only  about  two  percent  of  the 
PMF  (SDF)  prior  to  embankment  overtopping.  It  is  also  noted 
that  the  downstream  roadway  embankment  can  accommodate  only 
about  11  percent  of  the  PMF  prior  to  overtopping.  Under  PMF 
conditions,  the  top  of  Totem  Dam  was  inundated  by  depths  of 
up  to  3.0  feet,  and  by  depths  of  up  to  1.9  feet  under  1/2- 
PMF  conditions  (Appendix  D,  Summary  Input/Output  Sheets, 
Sheet  H).  Since  the  SDF  for  Totem  Lake  Dam  is  the  PMF,  it 
can  be  concluded  that  this  dam  has  a  high  potential  for 
overtopping,  and  thus,  for  breaching  under  floods  of  less 
than  SDF  magnitude. 
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As  Totem  Dam  cannot  accommodate  floods  of  at  least  1/2- 
PMF  magnitude,  the  possibility  of  embankment  failure  under 
floods  of  less  than  1/2-PMF  intensity  was  investigated  (in 
accordance  with  Corps  directive  ETL-1110-2-234) .  The  modi¬ 
fied  HEC-1  Computer  Program  was  used  for  the  breaching 
analysis,  with  the  assumption  that  the  downstream  channel 
bed  was  dry  prior  to  the  occurrence  of  the  dam  outflows. 

The  major  concern  of  the  breaching  analysis  is  with  the 
impact  of  the  various  breach  discharges  on  increasing  down¬ 
stream  water  surface  elevations  above  those  to  be  expected 
if  breaching  did  not  occur. 

The  portion  of  Totem  Dam  which  is  most  likely  to  fail 
due  to  overtopping  is  the  area  around  the  spillway  structure, 
due  to  the  possible  erosion  and  collapse  of  the  rock  walls 
lining  the  spillway  channel  (see  Photographs  5,  6).  Like¬ 
wise,  the  roadway  embankment  is  most  likely  to  fail  in  the 
area  of  the  culvert,  as  the  downstream  face  is  unprotected 
and  highly  erodible  by  overtopping  water. 

Two  breach  models  were  analyzed  for  Totem  Dam,  involv¬ 
ing  one  breach  section  and  two  possible  failure  times.  The 
breach  section  chosen  was  considered  to  be  an  average  pos¬ 
sible  section  at  the  spillway  structure.  The  two  failure 
times  (total  time  for  breach  section  to  reach  its  final 
dimensions)  were  assumed  to  be  a  rapid  time  (0.5  hours)  and 
a  prolonged  time  (4.0  hours),  so  that  a  range  of  this  most 
sensitive  variable  might  be  examined.  It  was  assumed  that 
the  downstream  roadway  embankment  had  breached  significantly 
prior  to  the  failure  of  the  main  dam,  or  breached  simulta¬ 
neously  with  the  main  dam,  so  that  it  could  be  ignored  in 
the  analysis. 

The  breaching  analysis  was  made  under  0.15  PMF  con¬ 
ditions,  and  it  was  assumed  that  the  failure  would  begin  as 
the  depth  of  overtopping  reached  about  0.5  feet.  The  peak 
breach  outflows  ranged  from  about  940  cfs  for  the  prolonged 
time  scheme  to  about  2350  cfs  for  the  rapid  failure  scheme, 
compared  to  the  non-breach  0.15  PMF  peak  outflow  of  about 
380  cfs  (Appendix  D,  Sheet  25). 

The  principal  center  of  damage  investigated  is  located 
along  the  banks  of  Camps  Creek  in  the  downstream  community 
of  Camptown  (Sections  4,  5;  see  Figure  1).  Within  this 
reach,  the  0.15  PMF  non-breach  outflows  remained  within  the 
banks  of  the  stream.  However,  the  maximum  water  surface 
elevations  (at  Section  5)  corresponding  to  the  breach  out¬ 
flows  were  about  2.1  and  3.2  feet  above  the  stream  banks, 
and  thus,  well  above  the  damage  levels  of  the  nearby  struc¬ 
tures  (Appendix  D,  Sheet  25). 


13 


The  consequences  of  dam  failure  can  better  be  envision¬ 
ed  if  not  only  the  increase  in  the  height  of  the  floodwave 
is  considered,  but  also  the  great  increase  in  momentum  of 
the  larger  and  probably  swifter  moving  volume  of  water. 
Therefore,  the  failure  of  Totem  Dam  would  most  likely  lead 
to  increased  property  damage  and  possibly  to  loss  of  life  in 
the  downstream  community. 


5.6  Spillway  Adequacy. 

As  presented  previously,  Totem  Dam  can  accommodate  only 
about  two  percent  of  the  PMF  (SDF)  prior  to  embankment 
overtopping.  In  addition,  the  roadway  embankment  immedi¬ 
ately  downstream  of  the  dam  can  accommodate  only  about  11 
percent  of  the  PMF  prior  to  overtopping.  It  has  been  shown 
that  should  a  0.15  PMF  or  larger  event  occur,  the  dam  would 
be  overtopped  and  could  possibly  fail,  endangering  down¬ 
stream  residences  and  increasing  the  potential  for  loss  of 
life  in  the  downstream  regions.  Therefore,  the  spillway  is 
considered  to  be  seriously  inadequate. 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6.1  Visual  Observations. 

a.  Embankment .  Based  on  visual  observations,  the 
embankment  is  in  good  condition.  The  major  deficiency  ob¬ 
served  by  the  inspection  team  concerned  cracking  associated 
with  the  concrete  upstream  wall  and  crest  cap.  Since  the 
wall  was  designed  to  serve  as  slope  protection  against  wave 
action  and  not  as  an  impervious  internal  boundary  or  struc¬ 
tural  revetment,  the  deterioration  is  considered  minor. 
Nevertheless,  the  condition  does  require  remedial  attention. 

b.  Appurtenant  Structures. 

1.  Spillway.  The  spillway  is  considered  to  be 
in  fair  condition.  Cracking  observed  in  the  structure 
should  be  repaired  although  it  does  not  appear  to  present  a 
threat  to  the  stability  of  the  structure  at  this  time. 

Under  normal  flow  conditions  the  dry  rubble  walls  of  the 
spillway  channel  appear  to  be  sufficiently  stable;  however, 
under  overtopping  conditions  (which  are  not  unusual)  it  is 
possible  that  the  walls  could  collapse,  endangering  the 
integrity  of  the  embankment.  In  addition,  erosion  from 
overtopping  appears  possible  on  the  downstream  (outlet)  side 
of  the  roadway  embankment  which  in  effect  acts  as  a  buttress 
to  the  dam.  To  preclude  failure  from  overtopping,  it  would 
appear  prudent  to  adequately  support  and  protect  the  spill¬ 
way  walls  and  downstream  roadway  slope  from  erosion. 

2.  Outlet  Conduit.  The  condition  of  the  outlet 
conduit  is  considered  fair  although  its  current  operability 
is  questionable.  The  operation  of  the  conduit  should  be 
checked  at  least  once  a  year  and  repairs  made  annually,  if 
needed . 


6.2  Design  and  Construction  Techniques. 

No  information  is  available  that  details  the  methods  of 
design  and/or  construction. 


6.3  Past  Performance. 

Totem  Dam  has  a  history  of  infrequent  incidents  of 
overtopping.  Within  the  last  10  years  the  facility  has  been 
overtopped  at  least  three  times;  June  1972,  October  1975, 
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and  most  recently  on  April  5,  1980  (19  days  prior  to  this 
inspection) . 


The  inspection  team  observed  no  apparent  major  damage 
from  the  most  recent  incident. 

Photographs  documenting  the  aftermath  of  the  flood  of 
June  1972,  as  well  as  a  newspaper  clipping  showing  the  em¬ 
bankment  being  overtopped,  are  contained  in  PennDER  files. 
Once  again,  apparently  no  significant  damage  to  the  embank¬ 
ment  occurred  although  water  was  unofficially  reported  to  be 
flowing  in  excess  of  two  feet  over  the  embankment  crest. 

The  bituminous  roadway  immediately  below  the  dam  was  par¬ 
tially  washed  out. 

No  other  records  of  past  performance  are  available. 


6.4  Seismic  Stability. 

The  dam  is  located  in  Seismic  Zone  No.  1  and  is  subject 
to  minor  earthquake  induced  dynamic  forces.  As  the  facility 
appears  sufficiently  stable,  it  is  believed  that  it  can 
withstand  the  expected  dynamic  forces;  however,  no  calcula¬ 
tions  and/or  investigations  were  performed  to  confirm  this 
opinion. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7.1  Dam  Assessment. 

a.  Safety.  The  results  of  this  investigation  indicate 
the  dam  is  considered  to  be  in  fair  condition. 

The  size  classification  of  the  facility  is  small  and 
its  hazard  classification  is  considered  to  be  high.  In 
accordance  with  the  recommended  guidelines,  the  Spillway 
Design  Flood  (SDF)  for  the  facility  ranges  between  the 
1/2-PMF  (Probable  Maximum  Flood)  and  the  PMF.  Due  to  the 
high  potential  for  damage  to  downstream  structures  and  loss 
of  life  that  could  be  associated  with  a  sudden  embankment 
breach,  the  SDF  is  considered  to  be  the  PMF.  Results  of  the 
hydrologic  and  hydraulic  analysis  indicate  the  facility  will 
pass  and/or  store  only  two  percent  of  the  PMF  prior  to 
embankment  overtopping. 

The  embankment  has,  in  fact,  been  overtopped  at  least 
three  times  in  the  past  decade.  However,  due  to  its  unusual 
configuration,  damage  has  been  limited  to  scouring  of  the 
embankment  and  downstream  roadway.  Breach  analyses  per¬ 
formed  in  this  study  indicate  that  there  are  conditions  for 
floods  of  less  than  1/2-PMF  magnitude  during  which  the  em¬ 
bankment  could  possibly  fail  and  result  in  an  increased 
potential  for  damage  and  loss  of  life  downstream  .  Thus, 
the  spillway  system  is  considered  to  be  seriously  inadequate 
and  the  facility  unsafe,  non-emergency. 

b.  Adequacy  of  Information.  The  available  data  are 
considered  sufficient  to  make  a  reasonable  Phase  I  assess¬ 
ment  of  the  facility. 

c .  Urgency.  Recommendations  listed  below  should  be 
implemented  immediately. 

d.  Necessity  for  Additional  Investigation.  Additional 
studies  to  assess  the  hydraulic  adequacy  and/or  integrity  of 
the  embankment  under  conditions  of  overtopping  are  considered 
necessary. 


7.2  Recommendations/Remedial  Measures . 

It  is  recommended  that  the  owner  immediately: 
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a.  Develop  a  formal  emergency  warning  system  for  the 
notification  of  downstream  residents  in  the  event  hazardous 
conditions  develop.  Included  in  the  plan  should  be  provi¬ 
sions  for  around-the-clock  surveillance  of  the  facility 
during  periods  of  unusually  heavy  precipitation. 

b.  Have  the  facility  evaluated  by  a  registered  pro¬ 
fessional  engineer  experienced  in  the  hydraulics  and  hydro¬ 
logy  of  dams  to  further  assess  the  adequacy  of  the  spillway 
and  take  remedial  measures  deemed  necessary  to  make  the 
facility  hydraulically  adequate. 

c.  Repair  concrete  deterioration  wherever  necessary, 
including  along  the  crest  and  downstream  spillway  face. 

d.  Check  the  present  operability  of  the  outlet  conduit 
control  valve  and  initiate  repairs,  if  necessary.  In  addi¬ 
tion,  the  conduit  should  be  operated  on  at  least  an  annual 
basis  and  preventive  maintenance  performed  concurrently. 

e.  Formalize  manuals  of  operation  and  maintenance  to 
ensure  proper  future  care  of  the  facility. 
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DISCHARGE  RATINGS 
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GAI  CONSULTANTS,  INC. 


CHECK  LIST  NOI  ID  #  pa-00042 

HYDROLOGIC  AND  HYDRAULIC  PENNDER  ID  #  8-8 

ENGINEERING  DATA 

SIZE  OF  DRAINAGE  AREA:  Li  s<3uare  miles  . _ 

ELEVATION  TOP  NORMAL  POOL:  1212.0  STORAGE  CAPACITY:  92  acre- feet. 
ELEVATION  TOP  FLOOD  CONTROL  POOL:  ~  STORAGE  CAPACITY:  - 

ELEVATION  MAXIMUM  DESIGN  POOL:  -  STORAGE  CAPACITY: _ - _ 

ELEVATION  TOP  DAM:  1213.3  STORAGE  CAPACITY:  132  acre-feet. _ 

SPILLWAY  DATA 

CREST  ELEVATION:  1212.0  feet. _ 

TYPE:  Uncontrolled,  semi-circular  concrete  channel. 

CREST  LENGTH:  7.2  feet  at  top  of  semi-circle. _ 

CHANNEL  LENGTH:  *  60  feet. _ 

SPILLOVER  LOCATION:  Center  of  dam. _ 

NUMBER  AND  TYPE  OF  GATES:  None. _ 

OUTLET  WORKS 

TYPE:  18- inch  diameter  concrete  pipe. _ 

LOCATION:  near  left  abutment. _ 

ENTRANCE  INVERTS:  1206.0  feet  (design). _ 

EXIT  INVERTS:  1202.0  feet  (design);  1204.8  (field). _ 

EMERGENCY  DRAWDOWN  FACILITIES:  18-inch  diameter  slide  gate  at  inlet. 

HYDROMETEOROLOGICAL  GAGES 

TYPE:  None. _ 

LOCATION:  _ I _ 

RECORDS:  _ I _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  Overtopped  bv  about  2  feet  in 

June  1972. 
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APPENDIX  C 
PHOTOGRAPHS 


GUARDRAILS 


TOTEM  LAKE  DAM 
PHOTOGRAPH  KEY  MAP 


PHOTOGRAPH  5  View  of  the  spillway  looking  upstream  from 

the  road  just  downstream  of  the  dam. 


PHOTOGRAPH  8  View  of  the  discharge  end  of  the  outlet  con¬ 

duit  located  in  the  left  downstream  spillway 
sidewall  (far  right-center  portion  of  view) . 


APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS  ANALYSES 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  1)  the  evaluation  of 
the  overtopping  potential  of  the  dam;  and  2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  result¬ 
ing  from  assumed  structural  failures  of  the  dam.  Briefly, 
the  computational  procedures  typically  used  in  the  dam  over¬ 
topping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph(s)  to  the 
reservoir. 

b.  Routing  of  the  inflow  hydrograph(s)  through  the 
reservoir  to  determine  if  the  event(s)  analyzed  would  over¬ 
top  the  dam. 

c.  Routing  of  the  outflow  hydrograph(s )  from  the 
reservoir  to  desired  downstream  locations .  The  results 
provide  the  peak  discharge(s) ,  time(s)  of  the  peak  dis¬ 
charge^),  and  the  maximum  stage(s)  of  each  routed  hydro¬ 
graph  at  the  downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph(s)  to  the 
reservoir. 

b.  Routing  of  the  inflow  hydrograph(s)  through  the 
reservoir. 

c.  Development  of  a  failure  hydrograph(s )  based  on 
specified  breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph(s)  to  desired 
downstream  locations.  The  results  provide  estimates  of  the 
peak  discharge(s) ,  time(s)  to  peak  and  maximum  water  surface 
elevations  of  failure  hydrographs  for  each  location. 
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HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  _ TOTEM  LAKE  DAM _ 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  *  22.2  INCHES/24  HOURS 


STATION 

1 

2 

3 

TOTEM  LAKE 

STATION  DESCRIPTION 

DAM 

DRAINAGE  AREA  (SQUARE  MILES) 

1.1 

CUMULATIVE  DRAINAGE  AREA 

(SQUARE  MILES) 

ADJUSTMENT  OF  PMF  FOR 

DRAINAGE  AREA  LOCATION  (%) U) 

6  HOURS 

113 

12  HOURS 

122 

24  HOURS 

131 

48  HOURS 

137 

72  HOURS 

139 

SNYDER  HYDROGRAPH  PARAMETERS 

ZONE  (2) 

11 

Cp  (3) 

0.62 

Ct  (3) 

1.50 

L  (MILES)  (4) 

1.8 

L-a  (MILES)  (4) 

ttp  -  Ct  (L-Lea)0-3  (HOURS) 

0.8 

1.67 

SPILLWAY  DATA 

CREST  LENGTH  (FEET) 

5 . 2 

FREEBOARD  (FEET) 

1.3 

(^HYDROMETEOROLOGICAL  REPORT  -  40,  U.S.  WEATHER  BUREAU ,  1965. 

HYDROLOGIC  ZONE  DEFINED  BY  CORPS  CF  ENGINEERS ,  3ALTIMCRS  DISTRICT,  FCR 
DETERMINATION  OF  SNYDER  COEFFICIENTS  (Cp  AND  Ct) . 


(3) SNYDER  COEFFICIENTS 

Wz  ■  LENGTH  OF  LONGEST  WATERCOURSE  FROM  DAM  TO  BASIN  Dr/IDE. 

Lea  *  LENGTH  CF  LONGEST  WATERCOURSE  FROM  DAM  TO  POINT  OPPOSITE  3ASIN  CENTROID. 
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Geology 


Totem  Lake  Dam  is  located  approximately  3.0  miles 
northwest  of  Camptown  within  the  eastern  third  of  Bradford 
County.  Geographically,  the  site  is  situated  within  the 
glaciated  portion  of  the  Low  Plateaus  section  of  the  Ap¬ 
palachian  Plateaus  province.  The  area  surrounding  the  dam 
and  watershed  is  blanketed  with  a  veneer  of  glacial  soil 
deposited  during  the  most  recent  period  of  continental 
glaciation.  Glacial  drift  generally  consists  of  clayey  or 
silty  soils  with  cobbles  and  boulders.  Overlying  the  glacial 
deposits  are  recent  alluvial  deposits  and  small  deposits  of 
water-laid  drift  which  mantle  the  slopes,  ridgetops,  and 
many  valley  bottoms.  Exposed  thickness  of  till  ranges  from 
a  few  to  about  40  feet  with  maximum  inferred  thickness  of 
mor^  than  100  feet.  Exposed  thickness  of  colluvium  ranges 
from  a  few  to  15  feet. 

Bedrock  underlying  the  dam  and  reservoir  consists  of 
predominantly  shale,  sandstone,  and  a  few  thin  beds  of 
impure  limestone  of  the  Chemung  formation  of  Upper  Devonian 
age.  The  sandstone  is  in  part  calcareous  and  fossiliferous . 

Structurally,  the  site  lies  just  south  of  the  axial 
trace  of  the  Le  Raysville  anticline,  a  gentle  fold  striking 
in  a  southwest-northeast  direction  with  little  surface 
expression  in  the  vicinity  of  the  site.  Bedrock,  therefore, 
dips  gently  to  the  southeast. 


Denney,  Charles  S.,  Surficial  Geology  and  Soils  of  the 
Elmira-Williamsport  Region,  New  York  and  Pennsylvania: 
United  States  Geological  Survey  Professional  Paper  379  - 
Washington  D.  C.,  1963. 
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The  bedrock  surface  is  covered  with  Pleistocene  age  Wisconsin 
and  Illinoian  till  composed  of  sands,  gravels  and  silty  clays 
of  variable  thicknesses. 
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